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Gonorrhea: Treatment update for an
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Background

Neisseria gonorrhoeae is the second most com-
mon bacterial cause of sexually transmitted
infections (STIs) in North America, following
Chlamydia trachomatis."> Globally, gonococcal
infections are now an urgent problem because
N. gonorrhoeae is capable of rapidly developing
resistance to multiple antibiotic classes.*® Over
time, N. gonorrhoeae has become less susceptible
to numerous antibiotics, including the sulfon-
amides, penicillins, tetracyclines and fluoroqui-
nolones. More recently, cases of resistance to
cephalosporins, the current first-line treatment,
have been reported.

According to the Public Health Agency of
Canada (PHAC), the incidence of gonorrhea has
more than doubled, from approximately 15 cases
per 100,000 in 1997 to up to 33 cases per 100,000
in 2009.>° In the United States in 2011, the
reported rate was even higher, at 104.2 cases per
100,000." In both Canada and the United States,
gonorrhea is more common in young adults
(women aged 15-24 and men aged 20-24).>%°
In the United States, the occurrence in this age
group is about 5 times that of the national aver-
age.'’ The incidence of this infection, however, is
confounded by factors such as changes in both
reporting practices and screening, as well as the
use of diagnostic tests with different sensitivities.

Risk factors for gonorrhea include sexual con-
tact with an infected person or someone from
an endemic area; previous gonorrhea, STIs or
human immunodeficiency virus (HIV); being a
sexually active youth; having multiple partners;
and being a sex worker, street youth and/or man
who has sex with men (MSM)."* Geographic

clustering of gonococcal infections is associated
with minority ethnic groups, low socioeconomic
status and lack of education.!

Gonorrhea is often asymptomatic in females
and symptomatic in males."*!! When symptom-
atic, the clinical presentation in females includes
vaginal discharge, dysuria, dyspareunia, abnor-
mal uterine bleeding, lower abdominal and/
or rectal pain>'! In males, symptoms include
urethral discharge and/or itch, dysuria and tes-
ticular or rectal pain. The urethra and cervix are
the most frequently affected anatomical sites,
followed by anal and pharyngeal areas.">"!

Gonococcal  infections are considered
uncomplicated in the absence of bacteremia or
pathogen spread to extragenital sites.'> However,
left untreated, this infection can have serious
sequelae. These include pelvic inflammatory dis-
ease, infertility, ectopic pregnancy and chronic
pain in women and epididymo-orchitis, reactive
arthritis and, rarely, infertility in men.>'! In both
genders, the infection can progress to dissemi-
nated disease. N. gonorrhoeae infection can also
facilitate the transmission of HIV. Pharmacists
can help their patients by being familiar with
symptoms of gonorrhea infections and being
aware of new guidelines and treatment regimens
(Box 1).

Treatment

Considerations for selection of antimicrobial
therapy

The ideal treatment regimen for gonorrhea
should cure at least 95% of infections.*'? In other
words, an antibiotic to which more than 5% of
N. gonorrhoeae strains exhibit resistance should
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not be used, given the close correlation between
in vitro susceptibility testing and clinical fail-
ure. When treatment failures are minimized,
the potential spread of resistant disease is also
reduced. Also, antibiotic therapy should be effec-
tive at all anatomical sites, well tolerated and easy
to comply with (preferably single-dose therapy at
the point of care, i.e., directly observed therapy).*

Summary of treatment guidelines

New recommendations for the treatment of
gonorrhea have been published to address the
increased prevalence of N. gonorrhoeae resis-
tance. The Alberta Treatment Guidelines for
STIs" were updated in 2012, while the PHAC,
Public Health Ontario" and the Quebec Insti-
tut national dexcellence en santé et en services
sociaux' updated their guidelines in 2013.
Updated 2014 guidelines are also available from
British Columbia and Saskatchewan.'>'® Other
provincial guidelines either have not yet been
updated' or are referring clinicians to the new
Canadian guidelines.*®

Tables 1 and 2 present the latest guidelines
from the PHAC,’ Public Health Ontario," the US
Centers for Disease Control (CDC)? and 2 Euro-
pean agencies.'*?

The guidelines address the increasing resis-
tance to cephalosporins, with recommendations
varying based on the geographic region. Cana-
dian guidelines recommend either intramuscular
(IM) ceftriaxone or oral cefixime as the preferred
antibiotic of choice. In contrast, the CDC and
organizations in other countries advocate only
parenteral cephalosporins as first-line therapy.
Similar to the international guidelines, Ontario
also recommends parenteral cephalosporins
as the preferred regimen, given local reports of
resistance to oral cefixime.! The recommended
dose of ceftriaxone IM varies between North
America and other countries. Both Canada and
the United States recommend the lower 250 mg
dose, while Europe and the UK propose a higher
dose of 500 mg.

All guidelines currently recommend co-
treatment with azithromycin for C. trachomatis,
regardless of chlamydia test results. The reasons
for co-treatment include the high rate of coinfec-
tion and antigonococcal activity of azithromycin
and doxycycline.” The use of combination treat-
ment for gonorrhea aims to improve treatment
efficacy and delay emergence and spread of resis-
tance to the cephalosporins.
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BOX 1 Specific recommendations for pharmacists

Pharmacists can:

¢ Play an essential role in recognizing symptoms of gonorrhea in
patients seeking self-treatment and expediting appropriate medical
care.

e Optimize suboptimal gonococcal treatment regimens, for example
by ensuring that a double dose of cefixime is prescribed or that
ceftriaxone is used in cases of suspected resistance.

o Verify that the presence of any allergies or intolerances justifies the use

of alternative therapy.

o Ensure that all patients treated for gonorrhea receive empiric
cotreatment for chlamydia.

¢ Provide assistance in obtaining drugs under the Special Access
Program, if required.

o Help inform prescribers and patients on the status and implications of

drug shortages.

Resistance patterns and mechanisms in the
treatment of gonorrhea
Over the last 2 decades, new antimicrobial
susceptibility surveillance programs such as
Canadas National N. gonorrhoeae Surveillance
Program were developed in response to the rapid
rise of resistance to N. gonorrhoeae.”? This pro-
gram is coordinated by the National Microbiol-
ogy Laboratory from the PHAC. Each year the
program reports rising numbers of gonorrhea
cases, with an increasing proportion resistant
to at least 1 antibiotic. Between 2000 and 2009,
no reported isolates were resistant to either cef-
triaxone or cefixime. However, a shift occurred
in the modal minimum inhibitory concentra-
tion (MIC) for both drugs, including a combined
total of 208 isolates with decreased susceptibility.
Among these isolates, more exhibited reduced
susceptibility to cefixime than to ceftriaxone.
The mechanism for resistance was largely due to
alterations in the penA, porB1b and mtrR genes,”
which diminish b-lactam binding to the cell wall,
decrease permeability of cephalosporins and
increase drug efflux from the cell, respectively.
In the United States, the Gonococcal Isolate
Surveillance Project (GISP) monitors trends in
antimicrobial susceptibilities of N. gonorrhoeae
in order to guide treatment recommendations.*
GISP defines decreased susceptibility of N. gon-
orrhoeae to cefixime and ceftriaxone as an MIC
of 20.5 mcg/mL. From 2008 to 2012, GISP
reported a small increase in the percentage of
N. gonorrhoeae isolates with an MIC 20.125 mcg/
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TABLE 1 Treatment guidelines for gonococcal infection in adults>>'1:122021

Guidelines Anogenital infection* Pharyngeal infection

Public Health Preferred*: Preferred:
Agency of Canada: o Ceftriaxone 250 mg IM as a single dose plus o Ceftriaxone 250 mg IM as a single dose plus
Recommendations for azithromycin® 1 g PO as a single dose azithromycin 1 g PO as a single dose
Gonorrhea Treatment o Cefixime 800 mg PO as a single dose plus
20137 azithromycin 1 g PO as a single dose (not

preferred in men who have sex with men)

Alternatives:

o Spectinomycin** 2 g IM as a single dose plus
azithromycin 1 g PO as a single dose

e Azithromycin 2 g PO as a single dose'?

Alternatives:

o Cefixime 800 mg PO as a single dose plus
azithromycin 1 g PO as a single dose

e Azithromycin 2 g PO as a single dose

Public Health Ontario:
Recommendations for
Gonorrhea Treatment
2013

Preferred:
o Ceftriaxone 250 mg IM as a single dose plus
azithromycin 1 g PO as a single dose

Preferred:
o Ceftriaxone 250 mg IM as a single dose plus
azithromycin 1 g PO as a single dose

Alternatives:

o Cefixime 800 mg PO as a single dose plus
azithromycin 1 g PO as a single dose

e Spectinomycin 2 g IM as a single dose plus
azithromycin 1 g PO as a single dose

o Azithromycin 2 g PO as a single dose

Alternatives:

o Cefixime 800 mg PO as a single dose plus
azithromycin 1 g PO as a single dose

e Spectinomycin 2 g IM as a single dose plus
azithromycin 1 g PO as a single dose

e Azithromycin 2 g PO as a single dose

Quebec (INESSS):
Infection a Neisseria

Preferred:
o Cefixime 800 mg PO as a single dose plus

Preferred:

Ceftriaxone 250 mg IM as a single dose plus

gonorrhoeae 2013 treatment against Chlamydia trachomatis . . .
. . treatment against C. trachomatis, that is,
o Ceftriaxone 250 mg IM as a single dose plus . . .
. . . azithromycin 1 g PO as a single dose
treatment against C. trachomatis, that is,
azithromycin 1 g PO as a single dose
Update to CDC Preferred: Preferred:

Guidelines 20122

o Ceftriaxone 250 mg IM as a single dose plus
either azithromycin 1 g PO as a single dose or
doxycycline 100 mg PO bid x 7 days

o Ceftriaxone 250 mg IM as a single dose plus
either azithromycin 1 g PO as a single dose or
doxycycline 100 mg PO bid x 7 days

Alternatives (if ceftriaxone not available):

o Cefixime 400 mg PO as a single dose plus
either azithromycin 1 g PO as a single dose or
doxycycline 100 mg PO bid x 7 days

o Azithromycin 2 g PO as a single dose

European Guidelines
2012

Preferred:
o Ceftriaxone 500 mg IM as a single dose plus
azithromycin 2 g PO as a single dose

Preferred:
o Ceftriaxone 500 mg IM as a single dose plus
azithromycin 2 g PO as a single dose

Alternatives:
o If ceftriaxone is not available or injection
cannot be administered—e.g., patient refuses:

Cefixime 400 mg PO as a single dose plus
azithromycin 2 g PO as a single dose

o If azithromycin not available or patient unable
to swallow azithromycin:

Alternatives:
e If azithromycin not available or patient unable
to swallow azithromycin:

Ceftriaxone 500 mg IM as a single dose

o If history of cephalosporin or penicillin (severe)
allergy and if N. gonorrhoeae known to be
quinolone-sensitive:

84
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TABLE 1 (continued)

Ceftriaxone 500 mg IM as a single dose
o If possible/known resistance or allergy to
extended spectrum cephalosporins:

Ciprofloxacin 500 mg PO as a single dose or
ofloxacin 400 mg PO as a single dose
o If history of cephalosporin or penicillin (severe)

I :
Spectinomycin 2 g IM as a single dose plus arergy

azithromycin 2 g PO as a single dose Azithromycin 2 g PO as a single dose

Preferred: Preferred:
o Ceftriaxone 500 mg IM as a single dose plus

azithromycin 1 g PO as a single dose

UK National Guidelines

(BASHH) 2011 Ceftriaxone 500 mg IM as a single dose plus

azithromycin 1 g PO as a single dose
o If sensitive to quinolones:

Alternatives (if IM contraindicated or patient
refuses):

o Cefixime 400 mg PO as a single dose

e Spectinomycin 2 g IM as a single dose

o Cefotaxime 500 mg IM as a single dose

o Cefoxitin 2 g IM as a single dose plus
probenecid 1 g PO as a single dose

o Cefpodoxime 200 mg PO as a single dose

o If sensitive to quinolones:

Ciprofloxacin 500 mg PO as a single dose or
ofloxacin 400 mg PO as a single dose

Note: Spectinomycin has poor efficacy in
pharyngeal infections.

Ciprofloxacin 500 mg PO as a single dose or
ofloxacin 400 mg PO as a single dose
e Azithromycin 2 g PO as a single dose

*Anogenital sites include urethral, rectal, vaginal and endocervical.

*The Public Health Agency of Canada’s guidelines are for adults and youth 9 years of age and older.

*First-line recommendations are listed as preferred regimens and second-line recommendations are listed as alternatives. The order of appearance
does not suggest a preference for one particular regimen over another.

SAzithromycin is preferred over doxycycline due to high rates of resistance to tetracyclines and concern about compliance.

**Spectinomycin is available only through Health Canada’s Special Access Program.

Azithromycin at a dose of 2 g is associated with significant gastrointestinal adverse effects that can be minimized if taken with food or with use
of antiemetic prophylaxis. If vomiting occurs within 1 hour of administration, the dose of azithromycin should be repeated.

TABLE 2 Drugs of choice in penicillin or cephalosporin-allergic patients>*'"202!

o Patients with a history of a severe allergic reaction to penicillin or any allergic reaction to cephalosporins should receive an
alternate therapy for gonorrhea that does not include either of these drug classes.

o Azithromycin monotherapy is only recommended in cases of contraindications to cephalosporins (e.g., severe allergy) due to
risk of possible treatment failure in settings of emerging resistance.

o Test of cure is required following treatment.

Choices include:
e Spectinomycin 2 g IM plus azithromycin 1 g PO each as a single dose

or
e Azithromycin 2 g PO as a single dose

mL for ceftriaxone, from 0.1% to 0.3%. One iso- | to cefixime were reported, 2 with MICs of 0.5

late with an MIC 20.5 mcg/mL was found. A
total of 4 isolates with decreased susceptibility
(MIC of 0.5 mcg/mL) were reported between
1992 and 1997. For cefixime, the percentage of
isolates 20.25 mcg/mL increased from 0.1% in
2006 to 1.0% in 2012. In 2012, 3 isolates resistant

mcg/mL and 1 with an MIC of 1 mcg/mL.

Clinical treatment failures

Clinical cases of cephalosporin treatment fail-
ures in Canada are only recent. A retrospective
cohort study published in 2013 from a Toronto
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sexual health clinic described treatment failure
with cefixime.”® N. gonorrhoeae (with identi-
cal molecular typing to baseline) was isolated
at the follow-up test-of-cure visit in 13 of 133
individuals. Nine individuals were reported to
have failed cefixime in the treatment of urethral,
rectal or pharyngeal gonococcal infections. The
other 4 were not considered treatment failures
as their records did not include information as
to possible sexual reexposure. The clinical fail-
ure rate was 25% for those with a cefixime MIC
of 0.12 mcg/mL or greater, compared with 1.9%
for those with a cefixime MIC of less than 0.12
mcg/mL. In contrast, an Alberta study reported
treatment failures in pharyngeal infections with
cefixime 400 mg in 13.1% of patients, although
failures were not related to elevated cefixime
MICs but rather attributed to reduced drug con-
centrations of oral cephalosporins in the phar-
ynx compared with other sites.”

Prior to this study, most clinical failures were
reported internationally.** In Japan, a case of
ceftriaxone-resistant N. gonorrhoeae (MIC of
2 mcg/mL) was reported in 2011 in a female com-
mercial sex worker.? In Sweden in 2010, a het-
erosexual male cultured positive more than once
for ceftriaxone-resistant strains (MIC of 0.125 or
0.25 mcg/mL) requiring a 1 g dose of ceftriaxone
for treatment success.” In 2010, 3 cases of cefix-
ime failure were reported, 2 in Norway® and 1
in England,” and all were in heterosexual men.
In Austria in 2011, 1 case of cefixime failure was
reported in an MSM.* In all of these cases, the
initial treatment was oral cefixime 400 mg. In
most cases, ceftriaxone was prescribed following
identification of the treatment failure.

Cefixime dosing
The use of the cephalosporins in the treatment of
gonorrhea is a concern, regardless of whether cef-
triaxone or cefixime at an elevated dose of 800 mg
is used as first-line therapy. Note only does the lack
of alternative therapies limit clinicians in tailoring
therapies based on safety considerations such as
drug allergies, pregnancy and adverse effects, but
the focus on one class for therapy has historically
led to a rapid rise in resistance. The newest guide-
lines address the issue of increasing resistance to
the cephalosporins with the knowledge that choices
are limited once this class is no longer effective.
The Canadian guidelines are unique, as they
continue to recommend oral cefixime with an
increased dose to overcome rising MICs. The

800 mg dose of cefixime is off-label use; however,
the Canadian guidelines state that it is safe and
effective and provides a prolonged time above the
MIC when compared with the 400 mg dose.” Data
for the 800 mg dose of cefixime in patients with
gonorrhea are limited to a few older trials.**

A 1992 study compared both the 400 mg and
800 mg doses of cefixime with IM ceftriaxone
250 mg in patients with uncomplicated N. gon-
otrhoeae urethritis or cervicitis.*> Among the
155 evaluable patients, efficacy was comparable
between the 3 groups, with bacterial eradication
rates of 99%, 95% and 100%, respectively. In the
3 cases of treatment failure (1 case with cefix-
ime 400 mg and 2 cases with cefixime 800 mg),
the cefixime MIC ranged from 0.004 to 0.008
mcg/mL, while the geometric mean MIC for all
187 isolates was 0.005 mcg/mL. Three patients
reported adverse effects after taking the 800 mg
cefixime dose compared with 10 in the 400 mg
group and none in the ceftriaxone group. The
most frequent side effect reported with cefix-
ime was diarrhea/loose stools (3% of the total
group). A 1991 randomized unblinded study of
333 patients similarly evaluated oral cefixime
400 mg or 800 mg and ceftriaxone 250 mg IM.*
All 3 regimens again demonstrated similar rates
of bacterial eradication (96%, 98% and 98%,
respectively). All regimens were well tolerated,
with 13% of patients reporting mild to moder-
ate side effects. Gastrointestinal side effects (e.g.,
nausea, diarrhea and epigastric pain) occurred
more frequently in the group taking 800 mg of
cefixime compared with 400 mg of cefixime (18%
vs. 8%). The 6 patients with persistent infection
following cefixime therapy had baseline MICs of
0.004 mcg/mL (n = 3) and 0.015 mcg/mL (n = 3).
The 2 patients with persistent infection following
ceftriaxone therapy had baseline MICs of 0.001
and 0.004 mcg/mL.

Approach to treatment failures/prevention of
spread and resistance

The PHAC recommends consultation with infec-
tious disease specialists along with culture and
sensitivity testing for cases of treatment failure.
Therapy includes higher doses of ceftriaxone
ranging from 250 mg to 1 g IM given in com-
bination with azithromycin 1 g orally. Second-
line therapy and treatment failure therapy all
require a test of cure (see Table 3). It is essential
that the development of resistance to N. gonor-
rhoeae be minimized by optimizing treatment
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TABLE 3 Treatment failures>'202!

Public Health Agency of
Canada

Treatment to be guided by antimicrobial susceptibility testing in consultation with infectious
disease specialists and local public health authorities, with test of cure by culture collected 3 to 7
days following completion of treatment.

Public Health Ontario A higher dose of ceftriaxone should be used with azithromycin, e.g., ceftriaxone 1 g IM plus

azithromycin 2 g PO each as a single dose (first-line treatment recommended if not initially used).

US Centers for Disease
Control

Ceftriaxone 250 mg IM plus azithromycin 2 g PO each as a single dose.

UK, Europe

BOX 2 Prevention of gonococcal spread and resistance®

¢ |dentification of cases of gonorrhea and partner notification are essential to prevent the spread of resistance.

o Local public health authorities require notification regarding cases of cefixime, ceftriaxone or azithromycin resistance to allow
identification of resistance patterns in planning prevention strategies.

¢ Penicillin and tetracyclines should not be used, as resistance rates are very high (other than doxycycline as an alternative to
azithromycin).

¢ Quinolones are not a preferred choice and are not recommended unless resistance rates are known to be <5% and/or the
results of testing demonstrate susceptibility.

¢ The higher sensitivity and specificity of nucleic acid amplification tests compared with cultures have led to increased use of
this diagnostic test for gonorrhea; however, this has led to fewer cultures, which is the only method to obtain susceptibility
data.

o All sexual partners (within the last 60 days) of the index case also require treatment.

e Abstinence is recommended until at least 3 days after completion of treatment and disappearance of symptoms.

o A test of cure by culture is recommended from all positive sites 3-7 days after completion of treatment in all pharyngeal
infections, in cases with persistent symptomes, in cases treated with non-first-line therapies, in cases receiving empiric
quinolone treatment, when antimicrobial resistance is suspected or documented, in cases of re-exposure, in children and in
pelvic inflammatory disease.

e Follow-up testing or re-screening is recommended 6 months following treatment.

e Patients should be educated about gonococcal infection and its sequelae, the risk factors, the importance of treatment and
the concern about resistance.

Alternative regimens as outlined in Table 1, with review of local and national resistance trends.

options based on geographical resistance pat-
terns. Patient education and partner notification
are of utmost importance in improving public
awareness and reducing the spread of this resis-
tant organism (Box 2).

Conclusion

The growing resistance of N. gonorrhoeae to
cephalosporins has led to the use of increased
doses of ceftriaxone and cefixime to ensure
effective treatment. The PHAC continues to
recommend oral cefixime but at an increased
dose of 800 mg, or IM ceftriaxone, with only the
latter recommended for MSM and pharyngeal
infections. These recommendations are based
on geographical differences of MICs across

the country, while allowing for provincial/
territorial differences in guidelines. Guidelines
from the province of Ontario, the United States
and Europe endorse IM ceftriaxone as the sole
first-line agent for all gonococcal infections. Of
note, Sanofi-Pasteur has recently announced a
nationwide shortage of cefixime predicted to
last until October 2015. Although provincial
public health agencies are reserving cefixime
specifically for the treatment of gonococcal
infections, supplies may not last until the
end of the back order. N. gonorrhoeae has
demonstrated rapid changes in its susceptibility
patterns over the years. In response, the public
health agencies remain vigilant in monitoring
the evolution of this organism and maintaining

CPJ/RPC ¢« MARCH/APRIL 2015 e VOL 148, NO 2




PRACTICE GUIDELINES

88

up-to-date guidelines. Pharmacists can play a | strategies for prevention of transmission of this
role by educating their patients with respect to | ever-adaptable organism.
compliance, follow-up, partner notification and
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